
 
 

Using HEDIS Measures to Evaluate  
Medicaid Managed Care Organization Performance:  
The Treatment of Persistent Asthma in the Pediatric  

Medicaid Population  
 
 
Objectives: This study employs managed care industry standards to examine 
the prevalence and treatment of persistent pediatric asthma across four systems 
of North Carolina Medicaid health care delivery: Carolina Access, Access II/III, 
Health Maintenance Organizations (HMOs), and fee-for-service.  
 
Methods: 1998 and 1999 North Carolina Medicaid claims and enrollment records 
are examined. Only individuals continuously enrolled in Medicaid the entire two-
year period are considered eligible for inclusion. Persistent asthmatics are 
identified in accordance with the Health Employer Data and Information Set 
(HEDIS) specifications developed by the National Committee for Quality 
Assurance (NCQA).1  Prescription drug claims paid by Medicaid in 1999 are 
examined to determine if appropriate asthma medications were received by the 
1998 pediatric asthma population. 
 
Results:  Of those individuals ages 5 through 20 continuously enrolled in 
Medicaid in 1998 and 1999, 4.7 percent were identified as persistent or chronic 
asthmatics in 1998. Approximately 60 percent of those with persistent asthma in 
1998 were receiving the appropriate medications for long-term asthma 
management during the following year (1999). There were significant differences 
across the four systems of care groups, with HMOs and fee-for-service recipients 
having the lowest rates of appropriate medication use and the Carolina Access 
and Access II/III groups having the highest rates.  
 
Conclusions: There are significant variations in compliance with prescription 
drug standards of care for the treatment of persistent asthma across the four 
systems of health care delivery in North Carolina Medicaid. HEDIS standards are 
a useful tool for comparing both the prevalence of chronic health problems, such 
as asthma, and the performance of health care delivery systems in responding to 
such problems.  



 
Introduction 

 
Over the past decade, the Division of Medical Assistance (DMA) has begun 

offering North Carolina’s Medicaid recipients several different managed health 
care options in addition to standard fee-for-service care. In traditional fee-for-
service Medicaid coverage, a health care service provider is paid directly for 
specific services rendered to Medicaid clients. The provider does not commit to 
manage the care of the patient for any longer than the duration of the visit.  

 
In contrast, with Medicaid managed care, participating health care 

providers agree to treat and manage the care of a certain number of North 
Carolina’s Medicaid clients on a more long-term basis. Currently, there are three 
major types of managed care organizations (MCOs) available to Medicaid 
recipients in the state: Carolina Access, Access II/III, and health maintenance 
organizations (HMOs). 
 
Carolina Access: Introduced in April of 1991, Carolina Access was the first 
state-run managed health care program. Carolina Access connects Medicaid 
recipients with primary care providers (PCPs) who agree to coordinate the health 
care needs of their Medicaid clientele. The PCP is intended to act as a gatekeeper 
in assuring that appropriate preventive care and referred services are rendered 
to their Medicaid recipients. They are reimbursed a management fee for their 
services. Initially available in only a few counties, the program was opened to 99 
North Carolina counties (excluding only Mecklenburg) in late 1998. Currently, 
almost two-thirds of all Medicaid recipients are enrolled in the Carolina Access 
program.2 
 
Access II & III: An extension of the Carolina Access program, the Access II 
and III managed care programs were established in July 1998. Administered by 
the North Carolina Office of Research, Demonstrations, and Rural Health 
Development, the Access II program links Medicaid providers with health care 
networks which focus on community-based initiatives aimed at improving the 
quality and reducing the costs of Medicaid managed care. 2  Access III, is a 
community based model functioning in Pitt and Cabarrus counties. The main 
objectives of Access III are initiating case management, improving data 
accessibility through web-based technologies, decreasing unnecessary medical 
utilization, and patient education.3  

 
HMO: Known as “Healthcare Connection”, HMOs began delivering Medicaid 
services in North Carolina in July of 1996. HMOs are available primarily to 
Medicaid recipients who are residents of Mecklenburg county where HMO 
enrollment is mandatory. There are a number of health plan options available to 
Medicaid recipients of Mecklenburg county including: The Wellness Plan, United 
Healthcare, South Care, and Metrolina. HMOs also operate in a more limited 
capacity in other counties in the state including Gaston, Davidson, Forsyth, 



Guilford, and Rockingham counties.2   However, there few participants in HMOs 
outside of Mecklenburg county.  

 
The common factor among all of the state’s MCOs is the effort to link 

North Carolina Medicaid recipients with a primary care provider to coordinate 
their core health care needs. The intent behind these efforts is to improve 
members’ access to preventive care and to help maintain continuity of care for 
the state’s Medicaid recipients.4 However, to date, there has been little research 
comparing the quality of care for the different groups of North Carolina’s MCO 
recipients and for the standard, fee-for-service Medicaid clientele. In an effort to 
bridge this gap, this study will evaluate Medicaid’s managed care and fee-for-
service programs with regard to a major chronic pediatric health problem: 
asthma.  
 
Methods 
  
 In defining the persistent asthmatic population, this study employs 
standards developed by the National Committee for Quality Assurance (NCQA). A 
private, non-profit organization, NCQA creates specifications that are designed to 
facilitate comparisons between different types of MCOs. These standardized 
measures focus on assessing the prevalence of chronic health problems, as well 
as quality and access to health care.  
 
 Based on NCQA standards, there are four administrative (claims) data 
components, which identify a member as a “persistent asthmatic”:  
 
1. Four or more prescription medications used in the treatment of asthma in one 

year. 
2. One or more visits to the emergency room with a principal diagnosis of 

asthma in the year. 
3. One or more inpatient hospital visits with a principal diagnosis of asthma in 

the year. 
4. Four or more outpatient visits with any diagnosis of asthma and two or more 

claims for a prescription drug used in the treatment of asthma within the 
year.  

 
If an individual meets any one of the four criteria, then they are identified as a 
“persistent asthmatic”. 1 The criteria are not mutually exclusive. Consequently, an 
individual may be picked up through any one or more of the four HEDIS criteria. 
Table 1 displays a chart outlining the HEDIS criteria for identifying persistent 
asthmatics.  
 

Continuity of care is an important consideration when comparing the 
appropriateness of asthma treatments over time. A managed care organization 
cannot be held accountable for initiating an appropriate asthma drug treatment 
plan for an individual who has been enrolled in the program for only a few 



months.5  Therefore, for this study, in order to be eligible for inclusion in the 
population, clients had to be continuously enrolled in Medicaid for a two year 
period: 1998 and 1999. In keeping with NCQA criteria, continuous enrollment is 
defined as enrollment of a full year with no more than a one-month gap in 
enrollment. Therefore, only individuals with 11 or more months of Medicaid 
enrollment both years are included in the eligible population.  
 

For the purposes of this analysis, a Medicaid recipient’s health plan option 
(fee-for-service, Carolina Access, Access II/III, or HMO) will be defined as their 
“system of care”. In this study, Medicaid enrollees had to be continuously 
enrolled in their system of care during calendar year 1999 in order to be 
considered a continuous member of that system of care. Only individuals 
enrolled eleven months or more in their health plan in 1999 were included in the 
system of care denominators. Enrollment in systems of care was determined by 
examining paid claims for administrative/management fees and premium 
payment claims for HMOs, Carolina Access, and Access II/III. Medicaid recipients 
who were continuously enrolled in Medicaid during 1999 but did not have 
administrative fees or premiums paid during the period were considered fee-for-
service members. 
 

For the appropriate medication use portion of this study, HEDIS standards 
for identifying medications for people with persistent asthma were used. If an 
individual had any of the drugs identified by NCQA as a primary therapy for the 
long-term treatment and control of asthma, then they were determined to have 
had appropriate prescription drug treatment.  The drugs classified as asthma 
controllers or maintenance therapy include prescriptions for inhaled 
corticosteroids, nedocromil, cromolyn sodium, leukotriene modifiers and 
methylxanthines. These treatments are considered primary therapy for the long-
term control of persistent asthma as outlined by the National Heart, Lung, and 
Blood Institute (NHLBI).1,6  
 
Results 
 
Eligible population   
 

There were a total of 283,135 individuals ages 5 through 20 continuously 
enrolled in Medicaid in 1999 and 264,395 in 1998. In both years, the number 
continuously enrolled represented approximately 60 percent of all enrollees 
during the same time period.  

 
In order to be included in the eligible population for this study, an 

individual had to be continuously enrolled in Medicaid for the full two-year period 
and continuously enrolled in their system of care in 1999. Table 2 presents the 
number of individuals who were continuously enrolled in Medicaid during 1998-
99 and their specific system of care enrollment in 1999 by age group. The 
enrollment figures by system of care represent the system of care in which they 



were continuously enrolled in during 1999 (the year the long-term asthma 
medications should have been administered). Based on analysis of Medicaid 
enrollment files, 205,809 individuals ages 5-20 were continuously enrolled during 
both years 1998 and 1999. 
 
Persistent asthma   
 

Of the Medicaid clients who were continuously enrolled during 1998 and 
1999, 4.7 percent (N=9,607) met the HEDIS criteria for persistent asthma. 
Table 3 presents the number of individuals identified by each of the four HEDIS 
criteria for persistent asthma. As stated previously, the criteria were not mutually 
exclusive; therefore an individual could have been identified through multiple 
criteria. Results show that approximately half of the persistent asthmatic children 
(n=5,126) would have been selected through the asthma prescription drug 
criterion alone. While many persistent asthmatics were identified by more than 
one of the HEDIS criteria, only about one percent (n=141) of those who were 
continuously eligible met all four of the HEDIS criteria for persistent asthma.  

 
As shown in Table 2, the proportion of persistent asthmatics varied by 

system of care. The percent of 1999 Access II/III members who had persistent 
asthma (5.1 percent) in 1998 was higher than all the other systems of care. The 
proportion of members with persistent asthma also varied by age group, with 
children in the youngest age group - ages 5 through 9 – having the highest 
persistent asthma rate (4.9). However, taking into account both age and system 
of care, the highest asthma prevalence rates occur among those ages 10-17 who 
were enrolled in Carolina Access II/III in 1999.  
 
Appropriate long-term asthma control drug therapy    
 

Of the 9,607 persistent asthmatics ages 5-20 identified in 1998, almost 60 
percent were receiving appropriate long-term drug therapy for the control of 
their asthma in 1999 (N=5,542).  Table 2 displays data for appropriate asthma 
medication treatment by system of care and age group.  

 
Results show that appropriate asthma medication use varied significantly 

by system of care. Chart 1 illustrates the percentage of 1998 asthmatics 
receiving long-term control medications in 1999 by system of care.  Despite 
having a greater proportion of persistent asthmatics, Access II/III had the 
highest overall asthma medication use rate; with approximately 67 percent of 
their 1998 persistent asthmatics receiving appropriate long-term control asthma 
medication in 1999. Children in the Carolina Access program had somewhat 
lower rates of medication procurement with approximately 58 percent of their 
1998 persistent asthmatics receiving long-term control drug treatment the 
following year. Medication rates were lowest among fee-for-service and HMO 
clientele, with a little over half of these clients having appropriate asthma 
medications in 1999. However, given the relatively small numbers of HMO clients 
in the persistent asthma population, the confidence intervals around the HMO 



medication rates are relatively large (ranging from +/- 5 percent to +/- 28 
percent). Therefore, the rates for HMO clients may be unstable --- especially for 
the 18-20 age group where only 11 persistent asthmatics were identified in 
1998. 

 
Appropriate asthma medication use also varied by age, with the post-

adolescent age group (ages 18 through 20) experiencing the lowest rates of 
asthma control medication dispersion. Chart 2 shows that slightly less than half 
(48.9 percent) of all 1998 persistent asthmatics ages 18-20 were receiving 
appropriate asthma drug therapy in 1999. For all other age groups, the 
proportion receiving appropriate drug treatment was closer to 60 percent. 
However, again the confidence intervals surrounding the 18-20 age group are 
rather large (+/- 3.9 percent). As a result, rates for this age group should be 
interpreted with caution.  
 
Discussion  
 

The results of this HEDIS-based study reveal that persistent asthma is a 
chronic health problem for North Carolina’s pediatric Medicaid population. In 
1998, 4.7 percent of all Medicaid clients ages 5-20 identified as persistent 
asthmatics. This is the first year that the HEDIS 2000 persistent asthma 
specifications have been administered; therefore comparable national statistics 
are not likely to be available until sometime in 2001.  

 
The prevalence of persistent asthma varied by age, with older age groups 

showing the lowest rates in this study. The inverse relationship found here 
between persistent asthma and age is consistent with a variety of research which 
suggests that asthma symptoms may decline with maturation.7,8 However, this 
does not necessarily indicate that these children have “aged out” of asthma. 
Studies have found that individuals who were believed to have outgrown asthma 
based on self-perceived indicators of asthma severity (symptoms), were in fact 
still asthmatic as measured by peak-flow-meter readings and pulmonary function 
tests.9,10  These studies further substantiate the use of long-term asthma control 
medications in the treatment of pediatric asthmatics despite apparent reductions 
in the overt severity of symptoms.  

 
Persistent asthma rates also differed considerably by system of care. The 

state run managed care programs, Access II and III showed a higher proportion 
of asthmatics enrolled in their programs than the Carolina Access, fee-for-service 
and HMO groups. This may be a reflection of the fact that the Access II and III 
programs have initiated an asthma disease management program which has as 
one of its core elements: “identifying and recruiting asthma patients”.11   

 
With regard to asthma drug treatment, this analysis also reveals 

substantial variation in appropriate asthma medication by age and system of 
care. The use of appropriate long-term asthma control drugs was higher for the 



managed care plans run by the state – Carolina Access and Access II/III. This 
holds true despite the fact that Access II and III have the highest proportion of 
persistent asthmatics among the system of care groups. Again, the high rates of 
appropriate medication dispersion for the Access II/III programs are likely a 
reflection of their quality improvement and disease management activities 
related to asthma.11   

 
While the rates for appropriate asthma medication use were found to be 

relatively high in this study, they still do not approach 100 percent. Between 
one-third to one-half of all 1998 persistent asthmatics were not receiving 
prescription drug treatment to control their asthma in 1999. Clearly, across the 
board, efforts should be made to educate health plans, physicians and patients 
on the importance of continuing drug therapy for asthma. In addition, while 
appropriate asthma drug treatment is important, it is not the only factor 
associated with asthma management that managed care programs can 
implement. Other factors such as increasing patient and physician education 
regarding appropriate asthma treatment and the creation of asthma staging 
plans should also be addressed.12,13,14 

 
As with any study which examines administrative data, there are 

limitations to this analysis due to problems inherent with relying on claims data. 
Claims may be subject to data entry or diagnostic coding errors.15,16  Further, 
NIH guidelines recommend clinical indicators for identifying persistent 
asthmatics.6  No chart review was done for this study, therefore the accuracy of 
this claim-based information has not been verified.  Another potential concern 
with using administrative data for the medication use portion of this analysis is 
that from examining claims information alone, we only know about asthma drug 
acquisition. We do not know the number of prescriptions that were written by 
physicians, but not filled by the patient. Further, even with a filled prescription, 
we cannot be certain that the patient actually took the drug or that the drug was 
administered properly. Asthma drug regimens can be difficult for children and 
adolescents to follow, increasing the likelihood that drugs will not be 
administered in a timely and appropriate fashion. To examine whether the 
medication was administered correctly would require the supervision of trained 
medical personnel. Unfortunately, fiscal constraints make this type of intensive 
investigation unfeasible at this time.  
 

It should also be noted that some of the HMO data presented here may 
be suspect. Claims data from participating HMOs is gathered and stored within 
the participating plans and there are sometimes significant delays between the 
dates of service and when the claims are actually delivered to the North Carolina 
Medicaid management information system (MMIS). Given the small number of 
clients drawn from the HMO population, it appears that the HMO data may be 
incomplete. With such small figures for HMOs, their rates are difficult to 
interpret. HMOs should be encouraged to provide timely and complete data to 
the North Carolina Medicaid program. Without complete data, it is difficult to 



assess the magnitude of chronic health problems in their population and 
compute accurate rates that are comparable to other systems of care.  

 
Despite the constraints of using administrative data, this study 

demonstrates that NCQA’s HEDIS standards are a useful tool in comparing 
performance across different systems of managed health care. As demonstrated 
here with asthma, these specifications provide a consistent and rigorous method 
with which to identify the persistent asthma population and assess adequacy of 
prescription drug care.  
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Table 1: HEDIS criteria for identifying the persistent asthma population

NONE LOW HIGH TYPE I HIGH TYPE II
(0 Visits) (1-3 OP) (4+ OP) (1 ER or 1 INP1)

Asthma Medication Use2

0-1 A B C D
Low (2-3) E F G H 
High (4+) I J K L

OP=Outpatient visit with asthma (ICD-9CM 493) as any diagnosis
ER=Emergency room visit with asthma as a primary diagnosis
INP=Inpatient hospital stay with asthma as a primary diagnosis 
1 Member with any ER/IP event is in this column regardless of the number of OP visits.
2 Pharmacy units are in number of dispensing events of any asthma medication.

* Shaded cells identify the population with persistent asthma.

Source: National Committee for Quality Assurance (NCQA) 

Utilization of Health Services
(Asthma Visits)



Table 2: CY1999 Use of Appropriate Medications for
 Children Ages 5-20 with Asthma in CY1998 by Age Group and System of Care

Total Continuously 1998 Percent with Total Receiving Percent Receiving 95%
Enrolled in Persistent Persistent Asthma Asthma Control Asthma Control Margin of

Medicaid 1998-99 Asthmatics in 1998 Medication in 1999 Medication in 1999 Error (+/-)

TOTAL - Ages 5-20 205,809 9,607 4.7% 5,542 57.7% 1.0%

Carolina Access 77,912 3,625 4.7% 2,098 57.9% 1.6%
Access II/III 40,967 2,138 5.2% 1,422 66.5% 2.0%
Fee-for-Service 79,517 3,513 4.4% 1,847 52.6% 1.7%
HMO 7,413 331 4.5% 175 52.9% 5.4%

Ages 5-9 90,382 4,436 4.9% 2,521 56.8% 1.5%

Carolina Access 32,648 1,624 5.0% 925 57.0% 2.4%
Access II/III 19,247 986 5.1% 642 65.1% 3.0%
Fee-for-Service 35,109 1,652 4.7% 866 52.4% 2.4%
HMO 3,378 174 5.2% 88 50.6% 7.4%

Ages 10-17 99,976 4,539 4.5% 2,712 59.7% 1.4%

Carolina Access 38,966 1,736 4.5% 1,044 60.1% 2.3%
Access II/III 19,787 1,069 5.4% 733 68.6% 2.8%
Fee-for-Service 37,741 1,588 4.2% 852 53.7% 2.5%
HMO 3,482 146 4.2% 83 56.8% 8.0%

Ages 18-20 15,451 632 4.1% 309 48.9% 3.9%
Carolina Access 6,298 265 4.2% 129 48.7% 6.0%
Access II/III 1,933 83 4.3% 47 56.6% 10.7%
Fee-for-Service 6,667 273 4.1% 129 47.3% 5.9%
HMO 553 11 2.0% 4 36.4% 28.4%

* Based on HEDIS 2000 Technical Specifications. Indicates the number of CY1998 chronic/persistent asthmatics who were receiving appropriate 
  asthma control medications in CY1999. Required continuous enrollment in Medicaid in CY1998 & CY1999 and continuous enrollment with the 
  system of care in CY1999. 

 



TABLE 3: 1999 Continuous Medicaid Enrollees Ages 5-20 Identified as Persistent Asthmatics 
by Criterion Type and System of Care

n % n % n % n % n %

TOTAL 3,089 32.2% 877 9.1% 7,804 81.2% 1,524 15.9% 9,607 100.0%

Carolina Access 1,197 33.0% 309 8.5% 2,947 81.3% 529 14.6% 3,625 37.7%
Access II/III 564 26.4% 186 8.7% 1,827 85.5% 441 20.6% 2,138 22.3%
Fee-for-Service 1,185 33.7% 362 10.3% 2,792 79.5% 529 15.1% 3,513 36.6%
HMO 143 43.2% 20 6.0% 238 71.9% 25 7.6% 331 3.4%

* Represents an unduplicated count of all Medicaid recipients identified by any of the four HEDIS criteria for persistent asthma.

Identified by 
Emergency Room

Criterion

Identified by 
Inpatient Hospital

Criterion

TOTAL Identified by
Any of the Four
HEDIS Criteria*

Identified by 
Prescription Drug

Criterion

Identified by 
Outpatient/Drug

Criterion



Chart 1 1998 NC Medicaid Asthmatics Ages 5-20:
Percent Receiving Appropriate Long-term Control Asthma 

Medications in 1999
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Chart 2 Percent of 1998 Persistent Asthmatics Ages 5-20 
Receiving Appropriate Medications in 1999 by Age Group


